Pinus ponderosa Douglas ex Lawson & C.Lawson (ponderosa pine) is a conspicuous native component of foothill woodlands and montane coniferous forests in all of the contiguous western states of the United States, as well as southwestern British Columbia, Canada, and northern Mexico (Griffin and Critchfield 1973; Eckenwalder 2009 ). Rocky Mountain populations occurring from northern Mexico to southern Colorado have usually been called var. arizonica, while those from central Colorado to southwestern North Dakota have been called var. scopulorum, and a number of other varietal names have been proposed from the Pacific states, but are not in wide use (for a detailed discussion of varietal names, see Lauria 1996a) .
David Douglas, collector for the Royal Horticultural Society of London, England, is credited with discovering, collecting, and naming this species before any of its Rocky Mountain populations were recognized, so Douglas' specimen became the basis for the descriptions of Pinus ponderosa. Douglas first collected Pinus ponderosa in 1826 in the area of the Spokane River, Washington. He collected a specimen for the mistletoe growing on the branches. Douglas recognized the new mistletoe; however he did not recognize the new species of Pinus at the time of collection. In his field notes, Douglas (1914) lists the branches as those of Pinus resinosa Aiton, a pine with 2 needles per bundle in the eastern United States. When Douglas collected plants that he recognized as being new, such as Pinus lambertiana Douglas-sugar pine (Douglas 1827) , he made numerous collections of branches, cones, and seeds from the type locality. Douglas did not do this with the first Pinus ponderosa collections. Only later did Douglas recognize the pine as being new and corrected his field descriptions from Pinus resinosa to Pinus ponderosa (written in 1829; Douglas 1914 Douglas , 1959 . Douglas intended to collect eight species of conifer that he thought to be widespread. He hired a Hudson Bay Company fur trapper named John Work to collect seed of four of these species, among them Pinus resinosa (Douglas 1914 (Wilks 1914) .
By the time of his death, Douglas had recognized Pinus ponderosa as a new species, had annotated the sheet of the branch with mistletoe as P. ponderosa, and had written his journal account of his trip, including an expanded description of P. ponderosa as a new species. He had corrected the references to P. resinosa in his field notes to P. ponderosa in his expanded journal. The description of ponderosa pine had been written but not published. His manuscript remained in the files of the Royal Horticultural Society for another 85 years before seeing the light of day. In Douglas' honor, J. C. Loudon took on the task of completing the formal botanical description of this new species, then undescribed but widely planted.
In 1836, C. Lawson put an announcement in the Peter Lawson & Co. newsletter, the Agriculturalist's Manual, for the availability of the seedlings of ''Douglas's ponderosa pine'' and noted that the seedlings had three needles in a fascicle. We now have seed collected by John Work, carried to England by Douglas, grown to seedlings, and distributed by C. Lawson.
When Loudon published his description in 1838, he cited Douglas as the sole author. The botanical community accepted Loudon's description of ponderosa pine for many years. Forestry botanist John Gill Lemmon (1888) and Willis Lynn Jepson (1907) cited ponderosa pine as Pinus ponderosa Douglas. As greater emphasis was given to priority of publication in accepting descriptions and authorship, and as the manuscript by Douglas remained unpublished, the citation for authorship of Pinus ponderosa became Douglas in Loudon.
In 1892, the nomenclatural rules changed to refer to the first publication of a name with a morphological description. It was no longer necessary that a complete botanical description be given priority. This meant the first publication of ''3 needles'' in the now 9-year-old seedlings of ''Douglas's ponderosa pine'' by Charles Lawson in 1836 in the Agriculturalist's Manual was the first publication of the name Pinus ponderosa with a morphological description. The observation of three-needle fascicles was enough to correct the early misidentification of Pinus resinosa (which has two-needle fascicles). However, there are many three-needled pines in western North America, as well as a few five-needled pines with three needles in the juvenile stage. Therefore the description of the three-needled fascicles applies to many western pines. The authorship at this point changed to Douglas ex C.Lawson. There was an impassioned plea by young Jepson (1893) to retain the Douglas authorship in honor of the first collector and the specimens designated by Douglas.
Later, the nomenclatural rules were tightened, and the reference to Douglas (whose treatment had still not been published) was dropped. Since the 1836 publication was jointly published by Peter and Charles Lawson, the accepted authority became Lawson & C.Lawson. By removing any reference to the Douglas collection of the branches with the mistletoe, there was now a name, and no specimen, to typify this name. The description was of the seedlings and young trees grown from the seed collected by Work that had been distributed by the Royal Horticultural Society. Lauria (1996a) completed the sequence upon the discovery of ''Douglas's ponderosa pine'' cones from numerous pineta in England. Lauria carefully connects the history of the seeds collected by John Work, seedlings and plants grown from these seeds by C. Lawson, to the cones in the Vienna Natural History Museum cone collection. The neotype designated by Lauria relies solely on the seeds collected by John Work, not on any collections by Douglas. The problem with this new type became clear when the cones were examined by the authors in 2005 at the Vienna Natural History Museum and were found to fit more closely the description of Washoe pine, not the North Plateau ponderosa pine collected by Douglas. Cones of the Washoe pine are denser, more compact, have more series of seed-bearing cone scales, can be quite conical in shape, the prickles face downward, and the seed-to-wing ratio is higher (Table 1 and Fig. 1 ).
We do not know where John Work collected his seeds. The variation in characters of the resulting trees and cones (Lauria 1996a) suggests that Work either collected from more than one site or collected in a population with mixed taxa. Trees with Washoe pine characters are found in the Warner Mountains of northeastern California, Nevada, Oregon, Washington, and into British Columbia, Canada, well beyond the original distribution range described by Mason and Stockwell (1945) . We now know that at least some of the cones produced by trees grown from Work's seeds (P. ponderosa var. washoensis) were not from the same taxon as the branches collected by Douglas (P. ponderosa var. ponderosa). There were no cones on the young tree Lawson was describing in 1836, so cones were not included in his protologue. Moreover, the cones (collected in 1849) of trees planted from seed collected by John Work were not available to Peter and Charles Lawson at the time of their description in 1836. However, the cones on the branch collected by Douglas were available and were being described and illustrated by Loudon at that time. The description by Lauria of trees grown from Work's seed includes both Washoe pine charactersshorter needles, denser cones, a higher phyllotaxy of 8/13, and deeper fissures in the bark-as well as North Plateau pine characters-longer needles, open and less dense cones, cone scale prickles pointing outward, and plate formation with shallower fissures in the bark (Table 1 ; Fig. 1 ). This suggests that at least two taxa were represented in Work's seed.
The better choice for the typification of Douglas' ponderosa pine would therefore be the branch collected by Douglas with mistletoe. Although the branch is today without the cones, it retains the needles with three to a fascicle as described by Lawson (Lauria 1996a) . This is Hooker's ''new mistletoe on a new pine'' (Hooker 1836) .
The neotypification of Pinus ponderosa with a Washoe cone by Lauria underscores the need for descriptive criteria to distinguish among infraspecific forms of ponderosa pine, yet the variation across its 2000 km range is gradual. The clinal gradation of characters from the North Plateau variety at lower elevations to the characters of the Washoe variety with increasing elevation or colder habitats (Haller 1984) shows a close relationship between these varieties, with distinct characters at the ends of the cline (Table 1 ). The denser, more compact cones of Washoe pine and its greater cold tolerance and growth at higher elevations have suggested to some authors that this is simply an environmentally stressed plant of P. ponderosa (Brayshaw 1997) . The close genetic relationship between P. ponderosa vars. washoensis and ponderosa (Critchfield 1984; Lauria 1997), and the typification of ponderosa pine with a Washoe cone by Lauria, has led recent authors to sink Washoe pine into synonymy as an alpine ecotype of ponderosa pine (Eckenwalder 2009 ). Yet the growth of the seedlings collected by Work in the carefully tended pineta in England provides an inadvertent common garden experiment. The retention of the distinctive cone characteristics of Washoe pine when grown in cultivation in England is strong evidence for the genetic basis of the Washoe characters.
We take this opportunity to formally recognize two varieties in P. ponderosa, the first in the Pacific portion of the species' distribution (Pacific variety), and the second as a new combination for Washoe pine (Washoe variety). In Table 1 Leaves 15-28 cm long, thin, shiny and deep green, not glaucous. Immature strobili light yellowish-green, neither reddish nor purplish. Mature strobili generally ovoid, generally 8-15 cm long; scales well separated, surfaces adaxially brown, abaxially uniformly black, the terminal prickles generally curved outward. Wings of the seeds 3-4.5-times longer than the seed. Pinus ponderosa var. pacifica is described as new. This variety is most common on coastal draining slopes of the major mountain ranges, in elevations from 1200 to 2100 m, from the Cuyamaca Mountains, just north of the U.S.-Mexico Border, north through the Peninsular Ranges, then west along the Transverse Ranges and north along the western slopes of the Sierra Nevada, where forest dominated by Pinus ponderosa var. pacifica forms a continuous but open band at elevations of 1100-2100 m in the middle of the range (Yosemite National Park) and 500-1500 m in the north (Cascade Range). Forests similar to these Sierra-Cascade stands also are common in the North Coast Ranges. East of the Sierra Nevada, at the crest and south of Tioga Pass, var. pacifica appears only as a component of the riparian vegetation lining the banks of perennial streams with sources among the snowfields and peaks of the Sierra Nevada, only a few kilometers distant but 2400 m higher. Table 1 summarizes the characters that distinguish the new Pacific variety of ponderosa pine from the typical variety (North Plateau variety), the Washoe pine variety, and Jeffrey pine (Pinus jeffreyi Grev. & Balfour). Figure 1 illustrates the type cone of the new Pacific variety (middle left), compared to the ponderosa typical variety (far left), the Washoe pine variety (middle right), and Jeffrey pine (far right). The name ''pacifica'' is derived from the distribution, because the Pacific variety is the westernmost variety of ponderosa pine and has been used by foresters informally as the Pacific race for years (Critchfield 1984) .
Pinus benthamiana Hawth. and Pinus ponderosa var. benthamiana (Hawth.) Vasey (typified by Lauria [1996b] ) are names that have been applied to a few local populations of P. ponderosa var. pacifica found on deep sandy soils in the Santa Cruz Mountains of California. These populations have some trees with very large cones and other trees that contain aldehyde compounds similar to Pinus jeffreyi. At this time, there is not yet sufficient evidence to recognize these populations as a separate species or as a variety of ponderosa pine. The names Pinus benthamiana and Pinus ponderosa var. benthamiana would here be considered synonyms of Pinus ponderosa var. pacifica. Ting (1966) used the name Pinus ponderosa var. washoensis in his paper describing the differences in the pollen of Washoe pine and other pine species. He did not cite the basionym as required for recognition of the variety, so this new combination is not recognized (Ting 1966: 114) . Elevation (1400) 2000-3000 m. Most distinct above 2100 m, upper montane to subalpine zones with Jeffery pine, white bark pine, red fir, and white fir, Warner Mountains, higher elevations in the northern Sierra Nevada (Babbit Peak), Mt. Rose, Nevada (type locality); intergrading with var. pacifica and/or var. ponderosa; low-lying flats subject to cold air drainage, spring waterlogging from snowmelt, and summer drought at 1400-1900 m (Haller 1961) , higher elevations in the northern Sierra Nevada, Cascade Range, and Modoc Plateau, with Jeffrey pine, lodgepole pine and western juniper; to North Warner Mountains, Crater Lake, Burns, Wolf Mountain, Blue Mountain, Grande Rande River, Oregon; Kettle River Range, Washington; Boston Bar, Manning Park, Merritt, Princeton, and Promontory Mountain, British Columbia, Canada.
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